We calculate to O(e=4-d) the effect of the small ratio w* of the relaxation rates of the order parameter and the entropy on the damping of second sound in the hydrodynamic regime of liquid helium below Tx. For w* ~ 1 we find a partial reduction of the previous discrepancy between theory and experiment on the amplitude of second sound damping.
Since the recent discovery of the weak stability of the dynamic scaling fixed point for the critical dynamics in liquid helium [1, 2] , both light scattering 1-3] and thermal conductivity measurements [4] have been explained above T~ [5] [6] [7] [8] . The crucial parameters in these theories were the small value of the ratio of relaxation rates of the order parameter and the entropy w*=0(0.1) 1-9] as well as the ensuing small dynamic transient exponent co w = 0 (0.1) [1, 2, 6, 10] . It was speculated [5] that also below T~ the main reason for the surprisingly large discrepancy between previous theories [11, 12] and experiments I-3, 13, 14] comes from the large value w* =0(1) employed in these theories. In this note we present the first quantitative study of the effect of w*~ 1 in the hydrodynamic regime below Tz. We indeed find that small values of w* lead to a partial reduction of the factor-of-5 discrepancy [11, 12] concerning the amplitude of secondsound damping as shown in Fig. 1 . We have studied the dynamic "entropy" correlation function (ram) within the symmetric planar spin model (E) of Halperin, Hohenberg and Siggia [15] where m is the linear combination of energy and mass density which enters second sound. In terms of twopoint vertex functions F~(k, co) with c~,/~ =m, 0, rh, the entropy correlation function reads 
A crucial parameter entering R 2 is the fixed point value w* of the ratio of the kinetic coefficients of the order parameter and the entropy. The key point in calculating R 2 in d=4-e dimensions is to keep the complete w*-dependence of the one-loop diagrams contributing to the vertex functions of (3), without expanding w* in powers of e [6] . A strict e-expansion would of course dictate setting w*=l in these diagrams [11] because of w*= 1 +O(e). This is, however, correct only for e ~ 1 and becomes misleading at e = 1 (d = 3) where w* ~ 1. Our approach allows us studying R 2 as a function of w*, in particular in the relevant regime w* ~ 1. In calculating c 2 and D 2 we have employed renormalized field theory [1, 18] to lowest nontrivial order in the renormalized dimensionless couplings u (four-point coupling) and f (square of the reversible mode-coupling). The diagrammatics below Tx is somewhat complicated in that already in zeroth order m is coupled to ~p due to the presence of a nonvanishing spontaneous value qo of the order parameter. From the definition of R 2, Eq. (6) it follows that in one-loop order R 2 has the structure R 2 = c~ {w* 1/2 + w*-1/2 ~_ U* Fu(W* ) +f* FI(w* )
with
and the k-2-part of the static transverse correlation function
k~O K u* and f* denote the fixed point values of u and f.
We have determined the analytic form of the nontrivial w*-dependence in (7) 
and Fy(w) = -(~ an 3) w-1/2 __ 712 wl/2 in w +1(14 +ln 2-43 ln3)w 1/z +O(w 3/2 lnw).
Since f*=e+O(e 2) and u* =e/40+O(e 2) we see that for e = 1 Fi(w* ) constitutes a nonnegligable correction to the zeroth-order behavior ~ w* 1/2 + w*-1/2 in (7) whereas u* F,(w*) may be neglected.
In order to obtain R 2 to 0@) one has to use in c~ the two loop fixed point values e 1 . _}_ 3e) + O(e3)
u*=~6(
